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(57) The present invention relates to a thermal insu- 
lation foamed sheet whose foaming height can be kept 
high by increasing a expansion ratio of foaming cells, 
thermal insulation foamed container using this and 
method for producing the same. 

In the thermal insulation foamed sheet according to 
the present invention, a foaming plane made of a foam- 
ing cell group is formed by heating the sheet in which a 
synthetic resin film is laminated on base paper and 
foaming the synthetic resin film using moisture con- 
tained in the base paper, and at least a part of the foam- 
ing plane is vacuum-suctioned so as to increase the 
foaming height of the foaming cell. Also, there can be 
made a thermal insulation foamed container having this 
foaming plane on at least its body section. 
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Description 

Field of the Invention 

[0001] The present invention relates to a thermal in- 
sulation foamed sheet, thermal insulation foamed con- 
tainer formed by vacuum-suctioning a foamed cell group 
foamed mainly using moisture in base paper and meth- 
od for producing the same. 

Background Art 

[0002] For insulating cups made from base paper as 
a base material, several structures provided with good 
touching feeling and insulation by foaming a laminate 
film laminated on the base material have been pro- 
posed. 

[0003] The JP-A-57-11 0439, for example, discloses 
such a structure that a water content contained in paper 
is vaporized by heating and this vaporized water content 
is used as a foaming material so as to foam a thermo- 
plastic synthetic resin such as polyethylene film. 
[0004] With this method, however, the foaming height 
is limited, and there is a problem that, even if time for 
heating is prolonged, the foaming height can not be in- 
creased. 

[0005] On the other hand, in the J P-A-61 -246041 , a 
foam sheet and a paper board in which a large number 
of small holes for ventilation are penetrated is integrally 
joined with a large number of partial adhesives so as to 
form a complex sheet, and by vacuum-suctioning this 
foam sheet after heated and softened at a position other 
than the partial adhesives and from the side of the foam 
sheet to inflate and form the foam sheet along a forming 
die so that swollen projections are formed on the foam 
sheet. 

[0006] In this case, it is so constituted that the sof- 
tened foam sheet is suctioned at a position other than 
the partial adhesion parts for expansion, which takes 
time and labor and causes the swollen portion to be 
largely expanded. 

[0007] That constitution is not suitable for a cup, and 
it is difficult to form a foaming plane with good feeling. 
[0008] Also, the applicant proposed another foaming 
structure in the JP-A-2000-1 77039 that a joining inhibi- 
tor agent such as silicone oil is applied in spots on a 
paper board, on which a laminate film is joined, and the 
surface joined with said laminate film is heated and then, 
portions on the laminate film where the joining inhibitor 
agent was applied is swollen by vacuum-suctioning. 
This structure has achieved a due success. 
[0009] In this structure, since the joining inhibitor 
agent is applied in spots on the paper board and the 
laminate film which was made plastic by heating is ex- 
tended on said applied portions by vacuum-suctioning 
so as to swell and form a foamed portion, the foamed 
portions are arranged in the scattered manner and a 
continuous foaming plane without a gap can not be ob- 



tained. 

[0010] The inventors have, after a study in view of the 
above, developed a structure a foaming plane with con- 
tinuing foaming cells without a gap by foaming a syn- 

5 thetic resin film with moisture in base paper as a foaming 
agent and the foaming height is gradually increased by 
vacuum-suctioning this foaming plane. 
[001 1 ] That is, as with the above moisture foaming in 
JP-A- 57-110439, the moisture contained in the base 

10 paper is vaporized by heating, and this vaporized mois- 
ture is used as a foaming material to foam a thermoplas- 
tic synthetic resin such as polyethylene film. 
[0012] The synthetic resin film forming this foaming 
plane is preferably polyethylene, but a thermoplastic film 

15 such as polypropylene, polyvinylchloride, polystyrene, 
polyester and nylon is used. 

[0013] The base paper with the basis weight of 1 00g/ 
m 2 to 400g/m 2 containing about 2% to 10%, preferably 
4.5% to 8% of water is used. 

20 [0014] Heating temperature for foaming is generally 
in a range of about 110 to 200 degrees centigrade, but 
it is determined as appropriate by type of the base paper 
and thermoplastic resin film to be used. 
[0015] According to experiments, in the case of a low- 

25 density polyethylene, an expansion ratio of 8 times was 
obtained with the heating temperature of 135 degrees 
centigrade and the heating time of 90 seconds. It was 
also confirmed that the foaming height can be increased 
to about 15 times when the heating time is 5 minutes. 

30 [0016] When the heating temperature is raised, the 
water content in the base paper is decreased, but the 
expansion ratio was lowered. 

[0017] This might be because the temperature of the 
resin largely exceeds a melting point, whereby foaming 

35 cells are broken, and the strength of the resin is lowered 
and the foaming cells shrink when cooled. 
[0018] When the moisture in the base paper is used 
in this way, the expansion ratio can be temporarily in- 
creased but there is a critical problem that the foaming 

40 cells shrink at cooling and the foaming height can not 
be maintained. 

[0019] In connection with that, in order to prevent con- 
traction of the foaming cells at cooling, there can be a 
method that the strength of the foaming cells is rein- 
45 forced by rapid cooling. 

[0020] Then, water cooling and rapid cooling at -5 de- 
grees centigrade were performed, but the foaming 
height can not be kept high. 

[0021] Next, a method that a negative pressure is ap- 
50 plied to the foaming plane so as to restrain contraction 
of the foaming cells as well as that the foaming cells are 
heightened by vacuum-suctioning was tried, and it was 
found that the height of the foaming plane can be main- 
tained, which lead to successful completion of the 
55 present invention. 

[0022] That is, a main object of the present invention 
is to provide a thermal insulation foamed sheet by form- 
ing a foaming plane made of a foamed cell group 
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through foaming of a synthetic resin film mainly using 
moisture contained in base paper and by keeping the 
foaming height of this foaming plane by vacuum-suc- 
tioning, a thermal insulation foamed container using this 
and method for producing the same. 

Description of the Invention 

[0023] For the thermal insulation foamed sheet ac- 
cording to the present invention, a sheet in which a syn- 
thetic resin film is laminated on base paper is heated, a 
foaming plane made of a foamed cell group is formed 
by foaming the synthetic resin film mainly using moisture 
contained in base paper, and the expansion ratio of the 
foaming cells is increased by vacuum-suctioning at least 
a part of the foaming plane so that the synthetic resin 
film can be foamed using the moisture contained in the 
base paper and the high expansion ratio can be main- 
tained by vacuum-suctioning the foaming cells so as to 
prevent contraction of the foaming cells foamed at a high 
expansion ratio. 

[0024] Also, it is preferable that at least a part of said 
foaming plane is vacuum-suctioned so that a part of 
foaming cells in the foamed cell group is floated and ad- 
jacent foaming cells are stuck together so that the ap- 
parent foaming height is made equal. Said foaming 
plane is formed on the whole or a part of the sheet. 
[0025] By this, the high expansion ratio can be main- 
tained by preventing contraction of the foaming cells 
foamed at a high ratio. 

[0026] Also, since the foaming plane is formed by 
heating and vacuum-suctioning, the heating tempera- 
ture can be lowered and the heating time can be re- 
duced. And moreover, deodorization of odors of ink, sol- 
vents, resin or lamination can be performed at the same 
time by vacuum-suctioning. 

[0027] With the thermal insulation foamed container 
using the thermal insulation foamed sheet of the present 
invention, said thermal insulation foamed sheet is used 
at least on the body section of the container, and insu- 
lation efficiency is improved by high foaming height, and 
its feeling can be made better. 

[0028] In the case of the thermal insulation foamed 
container having said foaming plane at leaston the body 
section, a synthetic resin film is laminated on at least 
one side of base paper with the other side also subjected 
to lamination, and the body section or the container is 
heated so as to form a foaming plane made of a foamed 
cell group by foaming said synthetic resin film mainly 
using moisture contained in the base paper, and at least 
a part of the foaming plane is vacuum-suctioned so as 
to increase the foaming height of the foaming cell. 
[0029] Also, the foaming plane may be formed on a 
part of the body section or a part of the container. 
[0030] Moreover, if a constraint means is provided for 
constraining a sheet on which the foaming plane is 
formed at a predetermined position in a die to prevent it 
from being moved or deformed so that an even suction- 



ing force acts on the foaming plane in the above vacu- 
uming, the higher foaming height with more evenness 
can be obtained. 

[0031] Next, the method for producing the thermal in- 
5 sulation foamed sheet according to the present inven- 
tion is comprised of a step of forming a foamed surface 
made of a continuous foaming cell group by heating a 
sheet in which a synthetic resin film is laminated on base 
paper and by foaming the synthetic resin film mainly us- 
10 ing moisture contained in the base paper, and a step of 
increasing the foaming height of the foaming cell by vac- 
uum-suctioning at least a part of the foaming plane. 
[0032] Also, the method for producing the thermal in- 
sulation foamed container having said foaming plane at 
15 least on its body section is comprised of a step of form- 
ing a foaming plane made of a foamed cell group by 
foaming a synthetic resin film mainly using moisture 
contained in base paper, on both sides of which are lam- 
inated, through heating, and a step of increasing the 
20 foaming height of the foaming cell by vacuum-suctioning 
at least a part of the foaming plane. And in the above 
vacuum-suctioning, it is preferable to provide a step of 
constraining the sheet on which a foaming plane is 
formed at a predetermined position in a die to prevent it 
25 from being moved or deformed but an even suctioning 
force is applied on the foaming plane. 

Brief Description of the Drawings 



Fig. 1 is a partial sectional view schematically show- 
ing a thermal insulation foamed sheet of a first pre- 
ferred embodiment. Fig. 2 is a partial sectional view 
schematically showing a thermal insulation foamed 
sheet of a second preferred embodiment. Fig. 3(a) 
is a plan view of a die for vacuum-suctioning having 
a vertical rib for fixing a sheet on its internal periph- 
eral surface, and Fig. 3(b) is a sectional view there- 
of. Fig. 4 is a sectional view of a die for vacuum- 
suctioning having a ring-state lateral rib for fixing a 
sheet on its internal peripheral surface. Fig. 5 is a 
sectional view of a die for vacuum-suctioning not 
having a constraint means on its inner peripheral 
surface but having a fixing fixture mounted on the 
inner wall surface of a container for constraining the 
container to be set inside at suctioning. Fig. 6 is a 
schematic diagram explaining deformation at the tip 
end of a foaming cell. 

[0034] Preferred embodiment of the thermal insula- 
tion foamed sheet, thermal insulation foamed container 
and method for producing the same according to the 
present invention will be explained below. 
[0035] A thermal insulation foamed sheet 1 has the 
same construction as that used in the conventional 
moisture foaming, and as shown in Figs. 1 and 2, base 
paper 3 is used for an intermediate layer to be a base 
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material, a synthetic resin film 2 such as low-density pol- 
yethylene shown by a dotted line is laminated on a foam- 
ing plane, and a laminate film 4 made of a synthetic resin 
film or aluminum foil which is hard to be foamed is used 
for an inner layer. 

[0036] In this invention, moisture contained in the 
base paper is mainly used for the above moisture foam- 
ing, but if ink is applied or water-retentive substances 
are added onto the above sheet 1 , for example, moisture 
foaming for which this moisture is also used is also in- 
cluded. 

[0037] Also, as for the above sheet 1, not only the con- 
struction as a laminate sheet in which lamination has 
been performed in advance as above but also a three- 
layer construction in which either of an inner or an outer 
layer or both films are integrally laminated after being 
formed into the container state is included. 
[0038] In essence, it is only necessary that both sur- 
faces of the base paper 3 are covered by the laminate 
film or the like when heating the above laminate sheet. 
That is because moisture would be directly evaporated 
into air if one surface of the base paper is exposed when 
heating. 

[0039] In this invention, one unit of foam of the syn- 
thetic resin film is a foaming cell 20, a state where the 
foaming cells 20 are continuously gathered is a foaming 
cell group 21 and a state where the foaming cell group 
21 is formed in the surface state is a foaming plane 22. 
[0040] In this preferred embodiment, the foaming cell 
20 formed by moisture foaming is further extended in 
the height direction by vacuum-suctioning to have the 
completed foaming cell 20, but in this invention, the 
height of the foaming cell 20 formed by moisture foam- 
ing and that of the vacuum-suctioned foaming cell 20 
may be substantially equal. 

[0041] That is, contraction after moisture foaming 
may be restrained by vacuum-suctioning. 
[0042] Also, the sequence of a heating process for the 
above moisture foaming and a vacuum-suctioning proc- 
ess by vacuum is not limited to that of the vacuum-suc- 
tioning process subsequent to the heating process or 
that of the vacuum-suctioning process during the heat- 
ing process but it also includes simultaneous execution 
of the above heating process and the vacuum-suction- 
ing process and moreover performance of the heating 
process during the vacuum-suctioning process. 
[0043] Next, an experimental example using a sample 
will be described. 

[0044] In this preferred embodiment, the sample is a 
sheet constituting a body section of a cup-shaped insu- 
lating paper container. 

[0045] For the sheet of this body section, the base pa- 
per 3 with the basis weight of 250g/m 2 is used for the 
intermediate layer to be the base material, a low-density 
polyethylene of 50|um is laminated on the outer layer 2 
to be the foaming plane, and a low-foaming synthetic 
resin film of 18|xm is used for the inner layer 4 to have 
a three-layer structure. 



[0046] As a heating method, a thermostatic heating 
apparatus, Super Temp Oven STPH-200 (by Tabei-Es- 
pec Corporation) is used with the wind speed of LOW 
and a damper fully opened, and a gear motor is used 
5 for uniform heating while rotating it with the sample on 
the sample-frame so as to foam the outer layer. 
[0047] A sample 1 was heated at 135 degrees centi- 
grade for 90 seconds. 

[0048] A sample 2 was heated at 1 65 degrees centi- 
me grade for 45 seconds. 

[0049] A sample 3 was heated at 1 65 degrees centi- 
grade for 90 seconds. 

[0050] A control sample was heated at 135 degrees 
centigrade for 90 seconds. 
15 [0051] After foaming as above, vacuum-suctioning 
was performed using vacuum as follows. 
[0052] After heating, immediately after taking out of 
the above oven, the sample is placed in a bucket- 
shaped die for vacuum to apply a negative pressure on 
20 the foaming plane. 

[0053] In this preferred embodiment, the die is for vac- 
uum-suctioning of a sheet having the foaming plane, 
that is, the body section of a cup-shaped container, and 
the cup-shaped container is set so that its center line is 
25 fixed by the constraint means coaxially with the center 
line of the die. 

[0054] This constraint means may be any method 
such that protrudes from the inner peripheral surface of 
the die and abuts on the foaming plane side, that fixes 
30 the back side of the foaming plane or that fixes the end 
of the sheet. 

[0055] And the die has its inner peripheral surface 
sized so that a gap for suctioning the foaming cell 20 is 
generated between the foaming plane of the cup- 
35 shaped container and the suctioning surface of the die. 
[0056] For the sample 1 , a vertical rib 12 is provided 
on the inner surface of a bucket-shaped die 1 0 (see Fig. 
3) as the constraint means. 

[0057] The vertical ribs 1 2 are arranged with an equal 
40 interval (2mm-pitch as an example) along the outer cir- 
cumference direction of the body section, and their tip 
ends abut on the foaming plane. 
[0058] And the container on which the foaming plane 
is formed of the sample 1 is fixed with the above vertical 
45 rib 12, and a negative pressure of 51kpa is applied by 
vacuum suctioning for 10 seconds. 
[0059] At this time, the vertical rib 12 is fixed so that 
the above container is not even slightly moved or de- 
formed in the die, and pressure of the vertical rib 12 de- 
50 presses the abutting foamed cell group to be a flat sur- 
face and then, the surface of foamed cell group not in 
contact with the vertical rib 12 is vacuum-suctioned. 
[0060] For the sample 2, a ring-shaped lateral rib 13 
(see Fig. 4) abutting on the foaming plane is provided 
55 as a constraint means in plural stages on the inner sur- 
face of the bucket-shaped die 1 0, and the container with 
the foaming plane formed is fixed with the above lateral 
rib 1 3 and then, a negative pressure of 67kpa is applied 
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by vacuum-suctioning for 10 seconds. 

[0061] In this case, too, the lateral rib 13 is fixed so 

that the above container is not moved or deformed in 

the die, and pressure of the lateral rib 1 3 depresses the 

abutting foamed cell group to be a flat surface and then, 

the surface of foamed cell group not in contact with the 

lateral rib 13 is vacuum-suctioned. 

[0062] The sample 3 is placed in the bucket-shaped 

die 10 (See only the lower part of Fig. 5) without the 

above ribs, and a negative pressure of 67kpa is applied 

by vacuum-suctioning for 10 seconds. 

[0063] In this case, a constraint means for fixing the 

sheet with a foaming plane such as a rib formed is not 

provided in the die. 

[0064] The control sample is not given the above vac- 
uum-suctioning. 

[0065] The cross section of the thermal insulation 
foamed containers constituted as above is observed by 
a microscope, and the foaming height is measured at 4 
points to acquire an average value. 
[0066] The average value of the foaming heightforthe 
control sample is 283|um. 

[0067] The sample 1 has the average value of 967|um 
at the upper end of the foaming cell and an expansion 
ratio of about 20 times. 

[0068] Here, the cross section of the sample 1 of the 
first preferred embodiment made of the foaming cell in 
which the foamed cell group adheres to the base paper 
is shown schematically in Fig. 1. 20 is the foaming cell 
formed in a large number and adhering to the base pa- 
per 3, and the foaming cells 20 are integrally stuck to 
each other closely to maintain the height of the foamed 
cell group 21 or the foaming plane 22. 
[0069] Also, a cross section of the sample 1 in the sec- 
ond preferred embodiment is shown schematically in 
Fig. 2. The second preferred embodiment is constituted 
in the same conditions as in the above first preferred 
embodiment, and a discrepancy is caused in an expan- 
sion ratio of each of the foaming cells in the foamed cell 
group at foaming. 

[0070] In this case, a foaming cell 20' with a lower ex- 
pansion ratio in the foaming cell group is floated from 
the base paper 3 and separated by vacuum-suctioning 
of the foaming cell, while the foaming cell 20 with a high- 
er expansion ratio is stuck integrally to the base paper 
3, and these adjacent foaming cells 20, 20' are stuck to 
each other. 

[0071] By this, in the foamed cell group 21 , the actual 
foaming height of the foaming cell 20 foamed at the high 
expansion ratio and the apparent foaming height of the 
foaming cell 20' foamed at the foaming ratio lower than 
that are kept almost atthesame height, and the top level 
of the foaming plane 22 is aligned equal without any ir- 
regularity. 

[0072] Numeral 23 in the Fig. is a gap generated at a 
floated portion. 

[0073] The difference between the first preferred em- 
bodiment and the second preferred embodiment is 



whether a part of the foaming cell adheres to the base 
paper 3 or not and the rest is the same. Therefore, the 
following explanation shall apply both to the first and the 
second preferred embodiments. 
5 [0074] Next, the average value when the heating time 
is 70 seconds under the same conditions as those for 
the sample 1 was 870|um and 1001|um for 90 seconds. 
[0075] The average value was 859jum for the sample 
2. 

[0076] The average value was 400|um for the sample 
3. 

[0077] Also, it was confirmed that, by suctioning the 
foaming cell through vacuuming the foaming plane im- 
mediately after heating, the foaming cell does not con- 
tract by cooling but the foaming height can be made ex- 
tremely high when compared with the case of foaming 
only by moisture. 

[0078] The case of vacuum-suctioning of the foaming 
plane after heating was shown, but it can be performed 
during heating and also, the magnitude of the negative 
pressure and the suctioning time can be experimentally 
determined at an optimum value. 
[0079] Also, when the container or sheet having the 
foaming plane is moved or deformed in the die at suc- 
tioning and an even suctioning force can not be applied 
to the foamed cell group, it is preferable to fix or con- 
strain the container or sheet at a predetermined position 
so that the even suctioning force is applied on the foam- 
ing plane before performing vacuum-suctioning. 
[0080] In this case, since the even vacuum-suctioning 
force is applied onto the foaming plane of the container 
(or sheet) in suctioning, a high and even expansion ratio 
can be obtained. 

[0081] For the sample 3, the foaming height is lower 
than the other samples 1 and 2, but that is because the 
sheet is deformed by vacuum-suctioning. It was con- 
firmed that provision of a means for fixing the above 
sheet in the die is necessary. 

[0082] In this case, as shown in the upper part of Fig. 
5, for example, by using a fixture 14 so that the sheet 
formed in the shape of a container is fixed to the inner 
wall surface of the container and can be set at a prede- 
termined position of thedie 10, a much higher expansion 
ratio can be obtained as with the other samples. 
[0083] The means for constraining this sheet formed 
in the shape of a container is not limited to the above 
preferred embodiment, but any means that fixes the 
sheet on which the foaming plane is formed at a prede- 
termined position at the center of the die so that it is not 
moved or deformed in thedie at vacuum-suctioning may 
be used. It can be formed either integrally with the die 
or separately, or it can be a contact type or a non-contact 
type. 

[0084] Moreover, the container is fixed at a predeter- 
mined position from the outer wall surface side, but the 
means may fix the container at the predetermined posi- 
tion from the inner wall side. 

[0085] Also, when a constraint means having an abut- 
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ted surface to be pressed onto a part of the foaming 
plane such as the vertical rib or the lateral rib in the 
above preferred embodiments is used, a portion in the 
foaming plane corresponding to the abutted face is de- 
pressed to be a recess portion, while a portion to be vac- 
uum-suctioned is relatively raised to be a projecting por- 
tion, and an irregular pattern can be formed on this 
foaming plane. 

[0086] Thus, when the pattern is to be in the star- 
shaped, a geometric shape or any other desired shape, 
the shape of the abutted face of the constraint means is 
directly made into the shape of the pattern to express 
the pattern in the recess portion, or the shape of the 
abutted face can be recessed along the profile of the 
pattern so that the pattern is floated and expressed by 
projecting portion. Or, these can be combined for ex- 
pression. 

[0087] By this, the container or sheet can be con- 
strained atvacuum-suctioning and at the same time, the 
irregular pattern can be formed on the foaming plane as 
if the shape of the abutted face of the above constraint 
means is copied. 

[0088] This pattern can be expressed in the various 
ways such as those formed on a part of the foaming 
plane, those formed in the scattered manner, formed in 
the emboss state or formed in the continuous pattern by 
designing the shape of the abutted face. 
[0089] Next, the foaming cell formed in this way main- 
tains its shape by vacuum-suctioning, but air in the 
foaming cell contracts by cooling and gradually bends 
with release of tension at its tip end as shown in Fig. 6. 
[0090] By this, the tip end 20' of each of the completed 
foaming cells 20 is softened so that hand-touch feeling 
is made excellent. 

[0091] And according to this manufacture, it is possi- 
ble to adjust the foaming plane to a desired foaming 
height by experimentally obtaining data on foaming 
height by adjusting heating time and negative pressure. 
[0092] Also, by applying printing ink on the synthetic 
resin film forming the foaming plane in advance, the 
height of the foaming plane is not made even but the 
height can be adjusted. 

[0093] When compared with foaming using moisture 
in the base paper, heating time can be reduced and 
heating temperature can be lowered, whereby labor and 
costs can be reduced. 

[0094] And as the expansion ratio can be made high, 
insulation can be improved. 

[0095] Also, through vacuum-suctioning, odors of ink, 
solvents, etc. generated at forming can be suctioned at 
the same time for deodorization. 
[0096] In the above preferred embodiments, the case 
where the thermal insulation foamed sheet is a contain- 
er in the shape of a cup is shown, but it can be anything 
other than containers. 

[0097] The foaming plane may be formed either on 

the inner or outer surface of the base paper. 

[0098] Also, foaming and suctioning may be per- 



formed after forming into a predetermined shape in ad- 
vance or a sheet to which foaming and suctioning have 
been applied may be assembled in a desired shape. 
[0099] Moreover, the foaming plane may be formed 
5 on a part of the sheet or the body section or partially 
formed on the container. 



Claims 

10 

1. A thermal insulation foamed sheet characterized 
by that a sheet in which a synthetic resin film is lam- 
inated on base paper is heated, a foaming plane 
made of a foamed cell group is formed by foaming 
15 the synthetic resin film mainly using moisture con- 
tained in the base paper, and the foaming height of 
the foaming cells is increased by vacuum-suction- 
ing at least a part of the foaming plane. 

20 2. A thermal insulation foamed sheet in claim 1, 
wherein the foamed cell group is made of foaming 
cells adhering to the base paper. 

3. A thermal insulation foamed sheet in claim 1, 
25 wherein the foamed cell group is made of the foam- 
ing cells adhering to the base paper and the foam- 
ing cells separated and floated from the base paper 
and the adjacent foaming cells stuck together to 
make the apparent foaming height even. 

30 

4. A thermal insulation foamed sheet in claim 1, 
wherein said foaming plane is formed on a part of 
the sheet. 

35 5. A thermal insulation foamed sheet in claim 1, 
wherein a constraint means for constraining the 
sheet on which a foaming plane is formed at a pre- 
determined position in a die to prevent it from being 
moved or deformed so that an even suctioning force 
40 is applied on the foaming plane at vacuum-suction- 
ing. 

6. A thermal insulation foamed container character- 
ized by that the thermal insulation foamed sheet in 

45 any of claims 1 through 5 is used at least at a body 
section of the container. 

7. A thermal insulation foamed container having a 
foaming plane at least at its body section charac- 

50 terized by that a synthetic resin film is laminated on 
at least one side of base paper with the other side 
also subjected to lamination, and the body section 
or the container is heated so as to form a foaming 
plane made of a foamed cell group by foaming said 
55 synthetic resin film mainly using moisture contained 
in the base paper, and at least a part of the foaming 
plane is vacuum-suctioned so as to increase the 
foaming height of the foaming cell. 
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8. A thermal insulation foamed sheet in claim 7, 
wherein the foamed cell group is made of foaming 
cells adhering to the base paper. 

9. A thermal insulation foamed sheet in claim 7, 
wherein the foamed cell group is made of the foam- 
ing cells adhering to the base paper and the foam- 
ing cells separated and floated from the base paper, 
and the adjacent foaming cells stuck together to 
make the apparent foaming height even. 

10. A thermal insulation foamed container in claim 7, 
wherein said foaming plane is formed on a part of 
the body section or a part of the container. 

11. A thermal insulation foamed container in claim 7, 
wherein a constraint means for constraining the 
sheet on which a foaming plane is formed at a pre- 
determined position in a die to prevent it from being 
moved or deformed so that an even suctioning force 
is applied on the foaming plane at vacuum-suction- 
ing. 

12. A method for producing a thermal insulation foamed 
sheet comprised of a step of forming a foaming 
plane made of a continuous foamed cell group by 
heating a sheet in which a synthetic resin film is lam- 
inated on base paper and by foaming the synthetic 
resin film mainly using moisture contained in the 
base paper, and a step of increasing the foaming 
height of the foaming cell by vacuum-suctioning at 
least a part of the foaming plane. 

13. A method for producing a thermal insulation foamed 
sheet in claim 12, wherein the foamed cell group is 
made of foaming cells adhering to the base paper. 



paper is laminated mainly using moisture contained 
in the base paper through heating, and a step of 
increasing the foaming height of the foaming cell by 
vacuum-suctioning at least a part of the foaming 
5 plane. 

17. A method for producing a thermal insulation foamed 
sheet in claim 1 6, wherein the foamed cell group is 
made of foaming cells adhering to the base paper. 

10 

18. A method for producing a thermal insulation foamed 
sheet in claim 1 6, wherein the foamed cell group is 
made of the foaming cells adhering to the base pa- 
per and the foaming cells separated and floated 

15 from the base paper, and the adjacent foaming cells 
stuck together to make the apparent foaming height 
even. 

19. A method for producing a thermal insulation foamed 
20 container in claim 1 6, wherein a step is provided to 

constrain the sheet in which the foaming plane is 
formed at a predetermined position in a die to pre- 
vent it from being moved or deformed so that an 
even suctioning force is applied on the foaming 
25 plane at vacuum-suctioning. 
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1 4. A method for producing a thermal insulation foamed 
sheet in claim 12, wherein the foamed cell group is 
made of the foaming cells adhering to the base pa- 40 
per and the foaming cells separated and floated 
from the base paper, and the adjacent foaming cells 
stuck together to make the apparent foaming height 
even. 

45 

15. A method for producing a thermal insulation foamed 
sheet in claim 1 3, wherein a step is provided to con- 
strain the sheet in which the foaming plane is 
formed at a predetermined position in a die to pre- 
vent it from being moved or deformed so that an 50 
even suctioning force is applied on the foamed sur- 
face at vacuum-suctioning. 

16. A method for producing a thermal insulation foamed 
container having a foaming plane at least on a body 55 
section comprised of a step of forming a foaming 
plane made of a foamed cell group by foaming a 
synthetic resin film in which the both sides of base 
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